The endothelium covers the entire luminal surface of blood vessels, organizes the interface between the blood and underlying tissues, and controls vascular tone, blood clotting, transport of various substances across the vascular wall, adhesion and transmigration of leukocytes, and so forth. The structural and functional integrity of endothelium is essential for the maintenance of vascular health. In light of its important role, the endothelium should have a self-defense system such as vasohibin-1 (VASH1), a protein preferentially expressed in endothelial cells (ECs). Unique features of VASH1 are its anti-angiogenic activity and ability to promote stress tolerance of ECs. This mini review summarizes the current understanding of VASH1, especially the posttranscriptional regulation of its synthesis in response to cellular stresses and aging. (J Lipid Atheroscler 2016 December;5(2):107-113)
INTRODUCTION
Cardiovascular diseases (CVDs) are the major cause of death in industrialized countries. It is well accepted that aging is the critical risk factor of CVDs, as the prevalence of CVDs is significantly increased in the older population. 1 Aging is associated with the progressive deterioration of the structure and function of all types of cells, including vascular endothelial cells (ECs). Indeed, ECs receive cumulative cellular damage during aging, and this age-dependent impairment of the vascular endothelium is a key factor contributing to age-related vascular diseases. 2 In order to maintain the integrity of vascular structure and function, the vascular endothelium requires a self-defense system. For example, ECs express endothelial nitric oxide synthase (eNOS) for the generation of NO, which maintains vascular function by inhibiting vasoconstriction, platelet aggregation, leukocyte adhesion, and cell proliferation through a cyclic guanosine monophosphate (cGMP)-dependent intracellular signaling pathway. 3 Vascular endothelial growth factor (VEGF) is a representative pro-angiogenic factor, but it also acts as a survival factor for ECs by increasing the synthesis of NO via the phosphorylation of eNOS as well as by inducing the expression of survivin. 4 Importantly, endothelium-specific knockout of the VEGF gene results in multiple vascular damages, thus indicating the essential role of endogenous VEGF synthesized by ECs in the maintenance of vascular health. Vasohibin-1 (VASH1) is initially isolated as an endothelium-derived angiogenesis inhibitor, 6 and is further elucidated its unique function that promotes stress tolerance of ECs.
sequence. Moreover, an additional database search revealed that lower organisms such as sea squirt possess one common ancestral vasohibin gene whereas vertebrates have VASH1 and VASH2. Thus, the common ancestral gene seems to have divided into VASH1 and VASH2 during the evolution to the vertebrates.
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VASH1 FOR THE STRESS TOLERANCE OF ECs
Various cellular stresses cause damage to cells, resulting in premature cell senescence and ultimate cell death.
When subjected to DNA damage by cellular stresses, the cell cycle is generally arrested, leading to premature and terminates angiogenic response. 13 However, besides its emergence there on the vascular wall for angiogenesis inhibition, the VASH1 protein is also immunohistochemically detectable especially in arterial ECs under normal conditions. 9 The significance of this basal expression of VASH1 was examined by the knockdown of VASH1, which treatment significantly increases the number of premature senescent ECs under basal culture conditions. 7 Those senescent ECs are defective in the formation of cell-cell junctions, 14 and more susceptible to cell death when exposed to H2O2 or serum deprivation. 
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It was recently revealed that the knockdown of VASH1
in ECs results in a decreased SIRT1 protein level as well as in reduced activity and that, in contrast, when VASH1 is overexpressed in ECs, there is an increase in the level of SIRT1 protein. 7 Moreover, when this increase in SIRT1
protein is specifically knocked-down, the stress-resistant effect of VASH1 on ECs disappears. 7 Thus, SIRT1 is also regarded as a target of VASH1 that increases the stress tolerance of ECs. and microRNAs that bind to these elements.
POST-TRANSCRIPTIONAL REGULATION OF VASH1 SYNTHESIS
HuR for stress-induced VASH1 synthesis in ECs
When ECs are exposed to pro-angiogenic stimuli such as VEGF, ECs gradually increase their expression of VASH1 mRNA and VASH1 protein synthesis over a 24-hour period. 6 This VEGF-mediated increase of VASH1 mRNA is not influenced by the actinnomycin D treatment indicating that this increase of VASH1 mRNA is mediated by the transcriptional activation. 26 However, when ECs The expression of VASH1 is found to be decreases with replicative senescence of ECs. 33 To explore the mechanism of this down-regulation of VASH1 in senescent ECs, the expression of microRNAs between old and young Human 
PATHOPHYSIOLOGY OF VASH1 IN VASCULAR DISEASES
Defensive role in the vascular wall
Because of more serious paraquat-induced acute organ 
CONCLUDING REMARKS
This mini review summarized a novel molecular basis 
